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Abstract
Now a days a growth of population leads to a substantial increase in MSW. MSW in countries like
India is a major problem of health as well as disposal. In this paper undergo the detailed study of
vermicomposting techniques. This can be implemented at a basic level of a colony or house hold so the
transportation and disposal charges can be lowered also less manpower will be needed. After the
reaction are over be can use the end products in our kitchen garden or can be sold in market easily, so
the proposal of this technique is very important for further civilization of mankind.
Keywords: MSW, Vermicomposting, Transportation, Manpower, Mankind.

Introduction
Ujjain is a holy city situated at heart on India in M.P.; solid waste is generated in the urban
area, which includes the impact of the floating population to Ujjain city. The population
density of Ujjain city 330 people per square Km. and the total solid waste generated in the
city 226 ton per day. Waste generation estimates suggest that about 63% of generated waste
collecting from individual household (MSW). Large amount of money is in the collection
and transport of this waste to trenching ground situated at 20 Km. apart from the city. There
is a strong decline in the standard of services with respect to collection, transportation and
disposal. The major contributors of solid waste are domestic and commercial places, (Sharma
et al., 2017) [14]. Land filling are not a good option in the developing countries are going for
different techniques other than land filling as they experienced the hazards of land filling
(Kostecka, and Paczka, 2006) [32]. Vermicomposting in future will be one of the best,
techniques for treatment of municipal solid waste (MSW). Decentralization of solid waste
collection also leads to an economic and a viable technique and also helps in
Vermicomposting of MSW. The participation of private and public sector is necessary to
increase the use of this technique. The present study of vermicomposting explores the
possibility of using earth worms for treatment of municipal solid waste and we came to a
pleasant conclusion about 65% of the volume is reduced in 36 days through
Vermicomposting (Dalal, 2012) [13]. Organic farming is involving the uses of natural organic
input (Purohit and Gehlot, 2006) [42].
Indore MP
A review on vermicomposting
The application of an earth worm degrading municipal solid waste (MSW). In this research
the condition for process pH needed is 7.0-7.3, temperature 20°C to 35°c and moisture
content 45-55% as in this optimization environment the earth worms can degrade about 90
gram worms per kg municipal solid waste (MSW). The result of study explain that the
organic solid waste is been treated in a period of 35-36 days by Vermicomposting and the
volume of municipal solid waste (MSW) reduces to 35 percent of total volume (Dalal, 2012)
[13]
. The degradation and stabilization of organic material using by earth worms are call as
vermi composting and product are call vermicompost (Dominguez et al., 2000) [15]. Eisenia
foetida, also known as red wrigglers and Eisenia Andrei are two of the most common type of
earth worms used for the vermicomposting process. In addition to the earth worms, in
vermicomposting process includes micro-organisms; however, earth worms are major
contributors in process (Dominguez et al., 2003) [16].
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Windrows type are used for the large scale vermicomposting
process and Windrows are generally built outdoors on a
concrete sloped surface for a drain water and avoid pests. A
typically height of windrow is three ft. or less and a distance
between each windrow is no more than twenty ft. (Sherman,
2002) [46]. (Garg et al., 2006) [22-23] a mixed kitchen waste,
agro-residue and institutional waste are separated with the
cow dung and soil in the ratio of 6:3:1 (dry weight
basis).Furthermore, this mixture was partially decomposed
for 15 days, according to the vermicomposting process
using the K fetida type of worms for 85 days. The results
showed lower organic carbon (C) and pH in the product and
suggested that this was due to the production of carbon die
oxide (CO2). However, an increase in electrical conductivity
along with the total N, P and K, was also reported that and it
was concluded that the worm casts obtained from the textile
industrial waste contain the highest amount N and P
contents, when compared to the institutional waste, agroresidue and kitchen waste.

worms. Worms are active at temperature 10 ˚C to 32 ˚C.
The process is faster as compare to the composting process;
because of the material are passes through the earth worms
gut, a significantly but not a fully understood conversion
takes place, whereby the resulting earth worm castings
(worm manure) are contain a rich nutrient in microbial
activity and the plant growth regulators, and fortified with
the pest repellence attributes as well as good. In other
words, call the earth worms a type of biological alchemy are
capable to conversion for garbage into the “gold”
(Vermicomposting technology for waste management and
agriculture, 2001 and Tara Crescent Vermicomposting,
2003). Vermicomposting derived liquids from the process
are used to irrigation system for providing more nutrients to
plant through fustigation which is called a technique of
combining fertilizing and irrigation. Nutrients are
completely soluble in water therefore will have no risk of
clogging up the sprayer (Quaik and Hakimi Ibrahim, 2013)
[43]
.

General
characteristic
of
vermicompost
and
vermiculture
Vermicompost is the product made by the help of the earth
worm, they are capable for improving soil health and the
nutrient status. Vermiculture is a process or technique in
which all types of the waste biodegradable such as farm
wastes, kitchen wastes, market wastes, bio-wastes of agro
based industries etc. are converted into nutrient rich
vermicompost while passing through the worm-gut. Earth
worms are used act as biological agents for consume the
wastes and to deposit excreta in the process are known as
vermicompost (Adhikary, 2012) [1]. Vermicompost which is
also termed as a vermicasts is produced together with
vermiwash (Manyuchi and Phiri, 2013) [37]. Vermiculture
are include earth worms mass production for the waste
degradation and composting with vermicast production.
Feed of earth worms is organic matter and they utilize a
small amount for body synthesis and excrete the large part
of consume material are partially digested form as worm
cast (Sharma et al., 2009) [45]. The vermicompost and
vermiwash can be utilized as a bio-fertilizers (Manyuchi et
al., 2013) [37]. Factor affect in process on vermicompost are
control the culturing and earth worm growth of which the
most important are food, moisture, light, temperature, pH,
and protection from predators (Gajalakshmi and Abbasi,
2003) [20].

Precaution during the process
The following precautions should be taken during the
vermicomposting process:
 The performance of African species of earth worms,
Eisenia fetida and Eudrilus eugenae are ideal for the
preparation of vermicompost process. Most Indian
species are not prefer for the process because they are
not suitable.
 Only plant-based materials including in biodegradeble
category such as grass, leaves or vegetable peelings
should be utilized in the preparing vermicomposting
process.

Animal origin material such as eggshells, meat, bone,
chicken droppings etc are not good for process. It is not
suitable for preparing vermicomposting process.
 The gliricidia lopping and tobacco leaves are not
suitable for the rearing worms in the process.
 The earth worms should be protected against birds,
termites, ants and rats and other their enemy.
 It is very important point in process the adequate
moisture should be maintained during all time of the
process. Either stagnant water or lack of moisture
content could kill the earth worms.
 After the completion of the process, vermicompost
should be removed from the bed at regular intervals and
replaced by the fresh waste materials (Nagavallemma et
al., 2004) [40].

Vermicomposting
Vermicomposting process are simple and easy biotechnical
process, in which utilization of certain species such as earth
worms to enhance the process of Biodegradable waste
conversion and produce a best product are called
vermicompost. Vermicomposting process are different from
composting in some ways (Gandhi et al., 1997) [21]. It is a
mesophilic process that utilizes microorganisms and earth

Nutrient in vermicompost
The vermicompost are a good and ideal process of soil
additive made up of digested compost. A worm casting is
much high in nutrients and microbial life and considered as
a high value product show in table1.
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Table 1: Show the comparison of chemical, microbiological properties of soil and manure or vermicompost (Ahikary, 2012).

Worm and their biological feature
About 3000 species of earth worms are found worldwide.
Out of which, approximately 384 species of earth worms to
be found in India (Julka, 1983) [30]. The utilization of earth
worms in organic waste management could be achieved
when a detailed a good understanding of biology of all
useful species and their population dynamics, productivity
and life cycles of earth worms are well known (Julka, 2001)
[31]
. Earth worms are a vary greatly in length. They are
known to inhabit in diverse ecological niches. Besides, earth
worms are also found in the organic materials just like
manures litter, compost, and hydrophilic environments near
fresh and brackish water and also in snowy patches (Lavelle,
1983) [34]. The earth worms are hermaphrodites but selffertilization is rarity and cocoons or eggs are very small
varying according to the earth worm. Cocoon color changes
with aging naturally. At the age of 6 weeks, the earth worm
starts laying cocoons. In the suitable or favorable food and
weather conditions one pair of earth worms could produce
approximately 100 cocoons in 6 weeks to 6 months (Ismail,
1997) [28]. In the vermicomposting process a few years back
it was brought to India and it has been progressively
increasing application of animal manure and other forms of
biomass (Garg et al., 2006) [22-23]. The other epigamic
species of earth worms are used in large-scale vermi culture
is E. foetida, which has high potential organic waste
converting into vermi casts (Garg et al., 2006) [22-23].

Different source of vermicomposting
The earth worms are used for the bio-conversion of organic
waste into dark brown nutrient-rich humus. Earthworms
leave behind while reducing the biodegradable material such
a household wastes by vermicomposting turn into a good
source of manure for plants and other uses. In some specific
cases, the worms could degrade specific pollutants and
might allow the community formation of useful
microorganisms. Due to low cost nature of inputs is good
point but, the price of vermicompost in market is usually
low in South Asian countries just like in India it is not good
for the growth of process. Earth worms act as a bio
engineering principles which could potentially substitute to
thermophilic composting is becoming increasingly common
and numerous studies have shown that increased plant
growth rate and high yield could be achieved when plants
grown in the presence of vermicompost (Atiyeh et al., 2000
[4]
, Arancon et al., 2004 [6], Arancon et al., 2004[6] and Lee et
al., 2004.) [35].
Vermicomposting from Household Wastes
Several type of container are used to house compost worms
for vermicomposting process. Systems can be easy and
simple such as a stack of plastic food-storage containers or
as complex as an automated unit capable of processing
hundreds of pounds of organic matter daily. Generally, each
square foot of bin area can process 1 pound of food waste
per week (Selden et al., 2005) [45]. At the household level,
vermicomposting process of food trimmings is becoming
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popular enough that a number of entrepreneurs have
designed and are marketing home worm bins. Worm
composting also is becoming more popular and famous as
an educational activity in schools (.Applehof et al., 1996) [2].
Vermicomposting of Farm Wastes
Size of pits (2.5 m × 1 m × 0.3) meter (length, breadth and
depth) are taken in thatched sheds with sides left open. The
sides and bottom of the pit are made by hard compacting
and the bottom of the pit layer of coconut husk is spread
with the concave side upward to ensure drainage of excess
water and for proper aeration process. The husk is
moistened, bio waste mixed with the cow dung in the ratio
of 8:1 is spread up to a height of 30 centimeter above the
ground level and water is sprinkled daily. After the partial
decomposition of wastes for 7-10 days. The worms are
introduced in numbers/pit. Moisture is maintained at 40 50% population density and a temperature is maintained at
20 ˚C–30 ˚C by sprinkling water over the bed. When the
compost is ready, it is removed from the pit along with the
worms and heaped in shade with ample light.
Harvesting of vermicompost
The bio-conventional composting of organic waste has over
vermicomposting is that in the former there is no need to
separate the workers from the product. In the process the
aerobic bacteria that do most of the work in a bioconventional composting windrow can be safely ignored
when it comes time to spread the finished product are called
vermicompost and put it in a small bag. Not so with earth
worms they take too long for the reproduce and thus are
much too expensive to abandon with each load of product.
In the batch type systems such as windrows, it is necessary
to either run the product through a worm harvester, or set up
the next batch of windrows in such a way that the worms
can leave of their own accord (Manual of On-Farm
Vermicomposting and Vermiculture).
Application in crop and plant
The glasshouse studies made at CSIRO Australia. They are
found that the earth worms increased growth of wheat crops
by 39%, growth of grain yield by 35%, lifted protein value
of the grain by 12% & resisted crop diseases as compared to
the control (Guerrero R.D., 2009 [26] and Baker et al., 1997).
The impact of the vermicompost and garden soil in different
proportion on wheat crops in India. It was show that by
impact when the garden soil and vermicompost were mixed
in 1:2 ratio proportions, the growth rate was about 72-76%
while in the pure vermicompost, the growth rate increased
by 82-89% (Krishnamoorthy R.V. and Vajranabhaiah S.N.,
1986). Impacts of the vermicompost and inorganic
(chemical) fertilizers show that growth rate of strawberries
(Fragaria ananassa) when applied separately and in
combination. Vermicompost was applied @ 10 tons per ha
while the inorganic fertilizers (nitrogen, phosphorus,
potassium) 85 (N):155 (P):125 (K) kg per ha. Significantly,
the result show that yield of marketable strawberries and the
weight of the largest fruit was 35% greater than on plants
grown on vermicompost as compared to the inorganic
fertilizers in 220 days after transplanting due to the effect of
compost. Also there were 36 percent more “runners” and 40
percent more “flowers” on plants grown rate by using
vermicompost (Bhat J.V. and Khambata P., 1996) [9].
Diseases like a botrytis rot. By suppressing the nutrient

related disorders are decreased, vermicompost use increased
the yield and quality of marketable strawberry fruits up to
58.6% (Singh et al., 2008) [47]. The production and growth
rate of vegetable crops like tomato (Lycopersicum
esculentus), eggplant (Solanum melangona) and okra
(Abelmoschus esculentus) has yielded very good results
(Sinha et al., 2009 Atiyeh et al., 1997 Gupta et al., 2008 [26,
47]
Guerrero R.D. and Guerrero L.A., 2006) [24]. In addition
to vermicompost for increasing plant growth and
productivity, vermicompost may also increasing the quality
and production of nutritional some vegetable crops such as
tomatoes (Gutiérrez et al., 2007) [27], Chinese cabbage
(Wang et al., 2010) [52] spinach (Peyvast et al., 2008) [41],
strawberries (Coria-Cayupán et al., 2009) [10] and lettuce.
Troubleshooting of vermicomposting
Two major problem are created in the process to making of
vermicompost first is Death of worms in large and small
numbers and second are Bad smells from the
vermicomposting grounds. The reason is dying of worms if
they are not getting enough food, therefore food should be
buried into the bedding. Or food may be too dry, so
moisture should be maintained until it is slightly damp.
Reason of smell is due to that there is not enough air
circulation. In this case, add dry bedding under and over the
worms. Turning of the food may give better result. There
may be present some materials such as meat, pet feces, or
greasy foods, which are harmful in the compost, pit. These
should be removed from feed material.
Benefits of vermicompost
The vermicomposting make a rich soil amendment manure
using a special combination of organic matter, moisture, and
temperature. In the vermicomposting process uses of earth
worms to achieve the same goal. Like regular compost,
vermicompost also benefits for the environment because it
may reduce the demand of chemical fertilizers and decrease
the percent of solid waste amount entering for landfills
(josan et al.). Humid acid are present in the humus provides
to binding sites for the plant nutrients, such as calcium, iron,
potassium, sulfur and phosphorus (Li et al., 2010) [36].
Vermicompost has an ability to fight soil-borne plant
diseases such as root rot it is also a plus point of vermi
composting. Humus also increases water permeability and
water retention capacity, contributing to the better plant
health and more efficiently use in soil moisture content. It is
found by the result nitrogen (N) concentrations are high in
vermicompost than in aerobic compost piles (Ayres, M.,
2007) [7]. Microbial activity of beneficial microorganisms in
worm castings is 10-20 times high than that of in the soil
and other organic matter (Edwards, C.A., 1995). The
product has excellent soil structure, porosity, aeration and
water retention capacity (Shane, O.K., 2007). The
vermicompost makes plants growth rate fast and strong.
Nematodes and diseases will not ruin gardens or plants if the
soil is rich enough for them to grow faster by using
vermicompost. The weak and low growth plant in poor soil
that is destroyed from the nematodes and diseases (Gaddie
and Douglas, 1975) [19]. Vermicompost also has a positive
effect on the vegetable plant growth or other conditons,
stimulating shoot and root development (Edwards et al.,
2004) [3]. Commercial vermicomposting process in
California, US, claims that his product repels many different
insect pests. His explanation is that this is due to production
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of enzymes “chitinase” from earth worms which breaks
down the chitin in the insect’s exoskeleton (Munroe G.,
2007) [39].
Conclusion
After this detailed study of various points and analyzing the
MSW management of Ujjain city it was been concluded that
implementation of vermicomposting technique is very
essential in Ujjain city as in present waste is been disposed
using transportations the plants is been situated in Gondia
(about 20 kms Northwest) of Ujjain city. The Transportation
is done by 80 mini tripper and 40 big dampers so the cost is
very high if we apply the vermicomposting technique the
651 volume is reduced in 36 days (Dalal, 2012) [13]. So we
reduce the organic matter by a four reactor technique and
then will analysis the reduction and cost afterwards.
References
1. Adhikary Sujit. Vermicompost, the story of organic
gold: A review. Scientific research open access. 2012;
3:24396-13.
2. Applehof
M,
Webste
K,
Buckerfield
J.
Vermicomposting in Australia and New Zealand. Bio
Cycle. 1996; 37:63-66.
3. Arancon NQ, Edwards CA, Atiyeh R. Effects of
vermicomposts produced from food waste on the
growth and yields of greenhouse peppers. Bioresource
Technology. 2004; 93:139-144.
4. Arancon NQ, Edwards CA, Bierman P. Influnces of
vermicomposts on field strawberries: Effects on growth
and yields. Bioresource Technology. 2004; 93:145153.
5. Atiyeh RM, Subler S, Edwards CA, Metzger JD.
Growth of tomato plants in horticultural potting media
amended with vermicompost. Pedobiologia. 1999; 43:15.
6. Atiyeh RM, Subler S, Edwards CA, Bachman G,
Metzger JD, Shuster W. Effects of Vermicomposts and
Composts on Plant Growth in Horticultural Container
Media and Soil. Pedobiologia. 2000; 44:579-590.
7. Ayres M. Suppression of soilborn plant disease using
compost. 3rd National Compost Research and
Development Forum Organized by COMPOST
Australia, Murdoch University, Perth. 2007.
8. Baker GH, Williams PM, Carter PJ, Long NR.
Influence of lumbricid earthworms on yield and quality
of wheat and clover in glasshouse trials. Journal of Soil
Biology and Biochemistry. 1997; 29:599-602.
9. Bhat JV, Khambata P. Role of earthworms in
agriculture. Indian Council of Agriculture Research,
New Delhi. 1996; 22:36.
10. Coria-Cayupán YS, De Pinto MIS, Nazareno MA.
Variations in bioactive substance contents and crop
yields of lettuce (Lactuca sativa L.) cultivated in soils
with different fertilization treatments. Journal of
Agricultural and Food Chemistry, 2009; 57:1012210129.
11. Dalal P. Sustainable development of Holy city Ujjain,
India by Solid Waste Management. Journal of Pollution
Control 2005; 21(2):127-132
12. Dalal P. Sustainable development of Ujjain by Solid
Waste Management. Our Earth 2006; 3(2):5-11.

13. Dalal Parag. Municipal solid waste management by
vermicomposting. International general of science and
nature. 2012; 3(4):883-885.
14. Dalal Parag, Sharma Aditya, Srivastava Alka,
Srivastava JK. Proposal of on-side composting of MSW
in Ujjain city. International journal of chemical studies,
2017; 5(3):89-92.
15. Dominguez
J,
Edwards
CA,
Webster
M.
Vermicomposting of sewage sludge: Effect of bulking
material on the growth and reproduction of the
earthworm Eisenia Andrei. Pedobiologia. 2000; 44:2432.
16. Dominguez J, Parmelee RW, Edwards CA. Interaction
between Eisenia Andrei (Oligochaeta) and nematode
population during vermicompostin. Pedobiologia. 2003;
47:53-60.
17. Edwards CA, Domínguez J, Arancon NQ. The
influence of vermicomposts on plant growth and pest
incidence. In: Shakir, S.H. and Mikhaïl, W.Z.A., Eds.,
Soil Zoology for Sustainable Development in the 21st
Century, Cairo, 2004; 397-420.
18. Edwards CA. Historical overview of vermicomposting.
Biocycle, 1995; 36:56-58.
19. Gaddie RE, Douglas DE. Earthworms for ecology and
profit. Scientific Earthworm Farming, Bookworm
Publishing Company 1975; 1:175.
20. Gajalakshmi S, Abbasi SA. Earthworms and
Vermicomposting. Indian general of biotechnology,
2003; 3:486-494.
21. Gandhi M, Sangwan V, Kapoor KK, Dilbaghi N.
Composting of household wastes with and without
earthworms. Environment and Ecology, 1997; 15:432434.
22. Garg P, Gupta A, Satya S. Vermicomposting of
different types of waste using Eisenia foetida: A
comparative study. Bioresource Technology, 2006;
97:391-395.
23. Garg VK, Yadav YK, Sheoran A. Livestock excreta
management through vermicomposting using an
epigamic earth worm Eisenia foetida. The
Environmentalist, 2006; 26:269-276.
24. Guerrero RD, Guerrero LA. Response of eggplant
(Solanum melongena) grown in plastic containers to
vermicompost and chemical fertilizer. Asia Life
Sciences, 2006; 15:199-204.
25. Guerrero RD. Commercial vermimeal production: Is it
feasible? In: Guerrero R.D., Eds., Vermi Technologies
for Developing Countries. Proceedings of the
International
Symposium-Workshop
on
Vermi
Technologies for Developing Countrie, Los Baños,
2009, 16-18 November. 2005, 112-120.
26. Gupta AK, Pankaj PK, Upadhyava V. Effect of
vermicompost, farm yard manure, biofertilizer and
chemical fertilizers (N, P, K) on growth, yield and
quality of lady’s finger (Abelmoschus esculentus).
Pollution Research 2008; 27:65-68.
27. Gutiérrez-Miceli FA, Santiago-Borraz J, Montes
Molina JA, Nafate CC, Abdud-Archila M, Oliva Llaven
MA, Rincón-Rosales R, Deendoven L. Vermicompost
as a soil supplement to improve growth, yield and fruit
quality of tomato (Lycopersicum esculentum).
Bioresource Technology, 2007; 98:2781-2786.
28. Ismail SA. Vermicology The biology of Earthworms.
Orient Longman Limited, Chennai. 1997, 92.

~ 110 ~

International Journal of Applied Research

29. Jason P, de Koff, Brad Lee, Michael V. Mickelbart.
Household composting with worms Home and
Environment. Purdue Agronomy crop and soil
environmental science. 1-4.
30. Julka JM. A new genus and species of earthworm
(Octochaetidae: Oligochaeta) from South India.
Geobioscience New Reports 1983; 2:48-50.
31. Julka JM. Earthworm diversity and its role in
agroecosystem. VII National symposium on soil
biology and ecology. Bangalore University of
Agricultural Sciences, Bangalore, 2001, 13-17.
32. Kostecka J, Paczka G. Possible use of earthworm
Eisenia fetida (Sav.) biomass for breeding aquarium
fish. European journal of soil biology. 2006; 42: S231233.
33. Krishnamoorthy RV, Vajranabhaiah SN. Biological
activity of earthworm casts: An assessment of plant
growth promoter levels in the casts. Proceedings of
Indian Academy of Sciences (Animal Science), 1986;
95:341-351.
34. Lavelle P. Agastrodrilus omodeo (Vaillaud), a genus of
carnivorous earthworm from the Ivoryco2ast. In
Satchell, J.E., Ed., Earthworm Ecology from Darwin to
Vermiculture, Chapman and Hall, New York and
London. 1983, 425-429.
35. Lee JJ, Park RD, Kim YW. Effect of food waste
compost on microbial population, soil enzyme activity
and lettuce growth. Bioresource Technology. 2004;
93:21-28.
36. Li K, Li PZ. Earthworms helping economy, improving
ecology and protecting health. In: Sinha R.K. et al.,
Eds., Special Issue on Vermiculture Technology,
International Journal of Environmental Engineering,
Inderscience Publishing, Olney, 2010.
37. MM Manyuchi, A Phiri, P Muredzi, S Boka.
Comparison of vermicompost and vermiwash biofertilizers from vermicomposting waste corn pulp.
World Academy of Science, Engineering and
Technology. 2013; 78:365-368.
38. Manual
of
On-Farm
Vermicomposting
and
Vermiculture by Glenn Munroe Organic Agriculture
Centre of Canada.
39. Munroe G. Manual of on-farm vermicomposting and
vermiculture. Organic Agriculture Centre of Canada,
Nova Scotia, 2007.
40. Nagavallemma KP, Wani SP, Stephane Lacroix,
Padmaja VV, Vineela C, Babu Rao M et al.
Vermicomposting: Recycling wastes into valuable
organic fertilizer. Global Theme on Agrecosystems
Report no. 8. Patancheru 502 324, Andhra Pradesh,
India. Open Access Journal International Crops
Research Institute for the Semi-Arid Tropics. 2004, 20.
41. Peyvast G, Olfati JA, Madeni S, Forghani A. Effect of
vermicompost on the growth and yield of spinach
(Spinacia oleracea L.). Journal of Food Agriculture and
Environment 2008; 6: 110-113.
42. Purohit SS, Gehlot D. Trends in organic farming in
India. Agrobios, Jodhpur city. 2006, 438.
43. Quaik Shlrene, Hakimi Mahamad Ibrahi. A Review on
potential vermicomposting derived liquid for
Agriculture uses. International Journal of Scientific and
Research Publications 2013; 3:1-6.
44. Selden Piper, Du Ponte Michael, Sipes Brent, Dinges
Kelly. Small scale vermicomposting. Published by the

45.

46.
47.

48.

49.
50.

51.

52.

~ 111 ~

College of Tropical Agriculture and Human Resources
(CTAHR), HG- 2005; 45:1-4.
Sharma Satyawati, Kumar Ashwani, Singh Anil pratap,
Vasudevan Padma. Earthworm and VermitechnologyA Review. Dynamic soil, Dynamic plant 3 Global
science book. 2009; 2:1-12.
Sherman R. Vermicomposting systems overview.
Biocycle 2002; 43(12):53-56.
Singh R, Sharma RR, Kumar S, Gupta RK, Patil RT.
Vermicompost
substitution
influences
growth,
physiological disorders, fruit yield and quality of
strawberry (Fragaria xananassa Duch). Bioresource
Technology. 2008; 99:8507-8511.
Sinha RK, Herat S, Valani D, Chauhan K. Vermiculture
and sustainable agriculture. American-Eurasian Journal
of Agricultural and Environmental Sciences, IDOSI
Publication 2009; 1-55.
Suhane RK. Vermicompost Rajendra Agriculture
University, Pusa 2007, 88.
Tara Crescent. Vermicomposting. Development
Alternatives (DA) sustainable livelihoods, 2003.
http://www.dainet.org/livelihoods/default.htm
Vermi Co. Vermicomposting technology for waste
management and agriculture: An executive summary.
Vermi Co., Grants Pass, 2001. http://www.vermico.
com/summary.htm
Wang D, Shi Q, Wang X, Wei M, Hu J, Liu J et al.
Influence of cow manure vermicompost on the growth,
metabolite contents, and antioxidant activities of
Chinese cabbage (Brassica campestris ssp. chinensis).
Biology and Fertility of Soils. 2010; 46:689-696.

